Abstract
INTRODUCTION
The rate of deforestation in Indonesia is among the largest in the world. Deforestation has been long blamed for water scarcity during the dry period, landslide and flood during the wet period. However, there is no study that directly link between impacts of deforestation to the water availability. Beside deforestation, other human activities that change landcover such as land clearing for agriculture, plantation and rural expansion has also been blamed for the natural destruction that leads into changes of water availability.
Recently the advance of mesoscale climate modeling has provide us with a tool for studying the impact of landcover change to water availability. Climate model simulation has advantage of simulating the natural destruction without really destructing the nature. In doing so, we will able to find answer of natural destruction by changing the landcover to water availability. The mesoscale climate model (MM5) is a non hydrostatic model based on linux OS that is very popular in the world and has been used by many national meteorological agencies in several countries. Although the new development has directed toward the new derivative of it called WRF, the popularity of MM5 remains and unchallenged and still one of the mostly use for the local and regional scale. The current version of MM5 uses the NOAH land-surface model Dudhia 2001a, 2001b) . MM5 mesoscale climate model has been used in Indonesia for several study for example: Roswintiarti and Raman, 2003 and Gunawan 2006. In this study we utilized a prestine condition where the least undestructed area could be used for the study. For an extreme natural condition, the deforestation was simulated using landcover conversion from forest into savannah. As the area for this study, the lake Poso catchment area has been chosen to represent the prestine area since this area is still undestructed from the landcover map. For example other areas such as Java, Sumatra or Kalimantan may not well suitable for such a study since most land degradation has already occurred. Mesoscale model works with a nesting mechanism from the coarse resolution to the finer one since the FNL data at 110km resolution is too coarse for direct nesting into 1.6 km. A special convention of using MM5 grid resolution is that the coarser one shall be three times coarser resolution than the inner one. Hence, we use three step of nesting using resolutions 15, 5 and 1.6km. We define then three main domains for our simulations as follow • Domain 1, resolution of 15 km. the domain covers the North Sulawesi, central Sulawesi provinces and part of Southeast Sulawesi provinces and part of South Sulawesi, while the eastern part cover the central Sulawesi up to the Halmahera islands (1.55N-3S, 119E-130E).
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• Domain 2, resolution of 5 km, covers the central part of the central Sulawesi province (0.8S-2.4S, 119.5E-121.8E).
• Domain 3, resolution of 1.6 km, covers only or focuses to the Poso district area with the lake Poso in the centre (1.25S-2.25S, 120.2E -121.3E). For this study we use the reanalyses (FNL) from NCEP that cover the second half of 2005. Data before this period is not prepared for the hydrometeorology analyses, only for meteorology since there is no soil temperature and moisture data (Dudhia, 1996) . The MM5 model is prepared to run the simulation of hydrometeorology of domain 1, 2, 3 for the second half of 2005 with output every 6 hours. Thus we have results output at 00.00 -06.00, 06.00-12.00, 12.00-18.00, 18.00-24.00 WITA. In this study, we will observe the surface runoff (SRO), the total precipitable water (PW) or total rainfall and also underground runoff (URO). In the process, the data will be processed through a GrADS (The Grid Analysis and Display System) software based on linux OS. Figure 3 .2 illustrates examples of topography output from each domain using GrADS software.
2.3
Modification of landcover as the scenario for environmental degradation One of the inputs for climate simulation of MM5 is the land cover (VEG USGS), this data supply the landcover distribution with the classification on Table  1 . In this study we will modify the land cover from VEG-USGE with a scenario of total deforestation (most severe degradation) that could occur over the Poso catchment, where the forests (11-15) are converted into savannah (10). Similar scenario has been done for amazon (Marengo, 2006) . This is done by changing the pixel values around the lake Poso that has values between 11 and 15 into 10. This process was done under special programs (provided in annexes part of this study) that converts binary into ASCII of VEG-USGS and then manipulated in the regular spread sheet program like Excel. As the consequence of changing the land cover is changes in surface properties such as the runoff coefficient as the most important one for this study. The runoff coefficient determines portions of water that goes in surface or underground runoff. The USGS runoff coefficient as also used in MM5 simulation is given in Table 2 . The grid that we converted is within the 46x66 dimension around the Poso lake, with the coordinate between 2.25S -1.72S and 120.4E -120.78E as shown in Fig. 3 . Table 2 .
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RESULTS
Climatology of study area
The following table shows the climatology of the Poso area based on available data of rainfall observation mainly from 1984 to 1990. After that period only data from Kasiguncu (Poso city airport) is available until present. Beside that table, Fig. 5 shows the average of rainfall during that period with the total area average in bold. The above average rainfall represents stations in high altitude or upstream near the Poso lake, while the below average curves represents data near shoreline or lowstream areas. The climatology indicates that July to December represents the peak of the dry season, which is the most crucial time of the year for water availability. 
3.2.
The calculation of the area average The FNL data from NCEP has the runoff (SRO) from July to December 2005, and has been simulated for about 6 months until December 2005 for comparison with the output of total rainfall or precipitable water (PW) and runoff (SRO) between the scenario of landcover or land cover and the original actual landcover from VEG-USGS over the Poso catchment are, then we call the original landcover as the control run. The process of data was done for Domain 3 only at the resolution 1.6 km and covers the whole lake Poso catchment.
To quantify the output of model we have done the area average of the Poso catchment area. This process was done firstly by a masking process that limits the data only within the Poso catchment. The masking process in principle is to filter model output with desired area by multiplying the output PW and SRO with the data package of 1 for the Poso catchment and 0 for the other. This process is done with the GrADS software. After masking, we could calculate the area average of the rainfall and runoff from the catchment. For the rainfall, we are using the whole catchment of Lake Poso, while for the run off was done only the catchment area minus the lake area, since there is no runoff from the lake but into the lake. The finished masking process is given in Figure 7 that only display data over the area that we wanted only. In this case the lake Poso. After the masking, the area average of the catchment could be done for the whole simulation period. 
The comparison of area average between two scenarios
After simulation of about six months from July to December 2005, the area average of the Poso Lake with the masking. Both data series will be compared to see the percentage of change. The output from the precipitable water (PW) or rainfall, surface runoff (SRO) and underground run-off (URO) differences from both scenarios can be seen from Figure 8 . The percentage from that figure is the differences between the changes of SRO and PW to the control output. Then for the average of percentage is the comparison between average differences of SRO and PW of scenario to control run. The positive percentage indicates the increase, while the negative percentage indicates a reduction from the scenario against the control output. In average the increase of run off from the land cover change from forest into savannah for the first 3 months is about 12.99% and for the rainfall will increase about 7.17%. While for the latter 3 months of simulation when the peak of the dry season, there are decrease for all three parameters. Salim (2007) indicates from his modeling of deforestation of Borneo that during the rainy season deforestation will increase the local sensible heat flux that increase the evaporation and hence convective rainfall. Increase of rainfall will then increase surface runoff. The reverse condition occurs during the dry season, when lacks of rainfall will take away the runoff.
CONCLUSIONS
A study of impacts of land degradation and its impact to water availability has been done for the Poso cathment area. A special programming technique and model treatment has been used to simulate the natural degradation by changing the forest cover into savannah.
From the above percentage the replacement of the land cover from forest into savannah will increase the run off and precipitation in the wet season and reduce them during the dry season. We notice that the increase is decreasing when we enter the dry season. On the other hand the decrease is also decreasing when we enter the end of dry season. Results of this simulation imply that the deforestration will increase the risk of flood (high surface runoff) during wet period and increase the risk of drought during the dry season.
